Perfluorooctanoic Acid (PFOA)

+ A fully fluorinated alkyl acid which has been widely used as a surfactant
and emulsifier for the production of commercially valuable fluoropolymers
and fluoroelastomers.

+ The carbon-fluorine bonds give exceptional stability and inertness which
are ideal properties for its commercial applications, but make it practically
non-biodegradable and persistent in the environment.

+ Widely detected in human serum samples where levels can range between
low parts per billion for the general US population to low parts per million for
occupationally exposed workers and other highly exposed populations.

+ Exhibits relatively long plasma half-lives (human plasma half-life estimated
at ~3-5 years) and clearance can vary dramatically across species, and for
some species, across gender.

+ Induces developmental toxicity in mice in the form of full-litter resorption,
compromised postnatal survival, delayed growth and development, and altered
pubertal maturation.

+ It remains to be delineated whether the observed developmental toxicity
results from pharmacokinetic changes (higher internal dose) and/or exposure
during developmentally sensitive periods.

* Risk analysis may be greatly improved with pharmacokinetic models that
quantitatively describe the pharmacokinetic changes associated with one-
generation toxicity studies.
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Research Goals

+ To develop an initial biologi ted phar ic model for
describing exposure of PFOA durmg gesmﬂon and lactation in the mouse.

Results/Conclusions

Pharmacokinetic model of gestation and lactation

Simulation of serum levels of PFOA in adult
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* A linear biologically supported model of gestation and lactation reasonably
simulated serum levels of PFOA in non-lactating and lactating as well as nursing pups.
Serum levels followed the trend: non-pregnant > pregnant(non-lactating) > lactating

* Lactation is predicted to be more important than gestation as a clearance pathway
for the dam and correspondingly a major source of exposure for the nursing pups.
However, developmentally sensitive periods may render gestation more important
toxicologically.

* The incorporation of renal resorption was necessary to simulate the non-linear
behavior of serum levels in the adult non-pregnant 12951SvimJ mouse, especially at
doses > 1 mg/kg at which full-litter resorption occurs in the pregnant mouse.

* These analyses indicate that a linear pharmacokinetic model may be appropriate
in the analysis of gestational and lactational exposures to PFOA for doses
<1 mg/kg/day, though this may be dependent on toxicological endpoint and strain.

+ These model structures provide an initial template for further explorations of the
pharmacokinetics of PFOA in developmental toxicity studies which involve

different exposures (in utero, lactational, and post-weaning) but whose current
analyses for risk are based solely on the maternal dose.
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